It was previously reported by the authors (1) that, as long as pyruvate exists in the medium containing E. coli K12, dehydroascorbic acid is reduced , and this re ducing activity is dependent upon a pyruvate oxidase system. The presence of the mechanism of reducing dehydroascorbic acid into ascorbic acid in the bacterial cells would serve the regulation of ascorbic acid, protecting its decomposition , because, once dehydroascorbic acid is delactonized, it is easily decomposed under oxidation.
As dehydroascorbic acid is delactonized by the enzymatic reaction in animal tissues (2) (3) , the presence of the mechanism of reducing dehydroascorbic acid into ascorbic acid in animal tissues might be desirable .
The present report describes the mechanism of the reduction of dehydroascor bic acid with the pyruvate oxidase isolated from pig heart muscle .
EXPERIMENTAL

Materials
and Methods
Chemicals
Reduced NAD and CoA were obtained from C . F. Boehringer and Sohne Company, Ltd., and lipoamide from Fujisawa Pharmaceutical Co. Other materials were also obtained commercially.
L-Ascorbic acid used was recrystallized from methanol. Dehydroascorbic acid solution was obtained by the oxidation of ascorbic acid solution with bromine, the small excess of which was removed by vigorous aeration, and used within 5 minutes.
Preparation of Pyruvate Oxidase
The partial purification o pyruvate oxidase from the pig heart muscle was carried out by the method of Korkes (4). 
Reduction of Dehydroascorbic
Acid with Pyruvate Oxidase The activity of reducing dehydroascorbic acid with the pyruvate oxidase iso lated from pig heart muscle was determined (Table 1) . In this system, TDP, LiANH2, CoA and pyruvate were essential for the re duction of dehydroascorbic acid.
2. Effect of Reduced NAD on the Activity of Reducing Dehydroascorbic Acid with Pyruvate Oxidase Dehydroascorbic acid was reduced in the presence of pyruvate oxidase using reduced NAD as a hydrogen donor (Table 2) . In this system, a catalytic amount of LiANH2 was essential for the reduction of dehydroascorbic acid as hydrogen acceptor.
Stoichiometry
The reaction assayed under the standard condition proceeded almost stoichio metrically (Table 3) . Table 1 . b The experimental conditions were the same as those presented in Table 2 . 4. Reaction Product Dehydroascorbic acid, reduced NAD and LiANH2 (10 times the standard con dition) were incubated with excess pyruvate oxidase until the remaining dehydro ascorbic acid was not detectable at all with 2,4-dinitrophenylhydrazine, and then 
DISCUSSION
It has been known that an enzyme catalyzing the reduction of dehydroascorbic acid by glutathione to ascorbic acid occurs in plant tissues. Recently, it was reported by Hughes that the reduction of dehydroascorbic acid by the enzyme isolated from guinea pig liver occurs at a rate greater than can be accounted for in term of a purely chemical reduction by glutathione (5) .
The authors (6) first observed dehydroascorbic acid reductase in E. coli 12. The enzyme was effective on the hydrogen donors such as glutathione , homo cysteine, thioglycolate and cysteine, but was not on reduced NAD , CoA and LiAH2. The authors observed that, as long as pyruvate exists in the medium containing E . coli 12, dehydroascorbic acid is reduced, and this reducing activity was independ ent of dehydroascorbic acid reductase. In this system, LiAH2 was the hydrogen donor, and dehydroascorbic acid is assumed to be reduced into ascorbic acid by the reaction sequences given in Fig. 4 of the foregoing paper (1).
Rosenberg (7) reported that scurvy in the guinea pig was slightly prevented by the administration of LiA. The present paper clarified the presence of a reducing mechanism of dehydroascorbic acid into ascorbic acid with the pyruvate oxidase isolated from pig heart muscle.
The mechanism was concluded to be similar to that obtained from E, coli K12 as described above.
In animals, dehydroascorbic acid is enzymatically delactonized to 2,3-diketogulo nic acid (2-3), which cannot become dehydroascorbic acid by the reverse reaction. Therefore, 2,3-diketogulonic acid lacks the antiscorbutic activity, whereas dehydro ascorbic acid possesses the activity, and what is eliminated in the urine following excess ascorbic acid administration is not dehydroascorbic acid, but ascorbic acid (8) . Therefore, the presence of the mechanism of reducing dehydroascorbic acid into ascorbic acid might be desirable for the animals. SUMMARY 1. As long as pyruvate existed in the medium containing the pyruvate oxidase isolated from pig heart muscle, dehydroascorbic acid was reduced, and the reduc ing activity was independent of dehydroascorbic acid reductase.
2. The reducing activity was dependent upon a pyruvate oxidase system, and the hydrogen donor was found to be dihydrolipoic acid.
3. As the non-enzymatic reduction of dehydroascorbic acid with dihydrolipoic acid was extremely rapid, participation of an enzyme catalyzing the hydrogen trans fer from dihydrolipoic acid to dehydroascorbic acid was not determined.
